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Alexandria, VA 22313-1450 



AMENDMENT 



Dear Sir 

The following araendm«its and remarks are presented in response to the Examiner's 
Office Action mailed May 2, 2005. Please amend the aboverrcfepenced q)plication as follows. 
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In the Claims: 

1 . (Cuirently Amended) A method of incoiporating a first d ielectric material into a 
semiconductor device, said semiconductor device being &bricated by a process that includes at 
least one fhermal processing step at a temperature greater than a maximum withstand temperature 
of said firsLdielectric material, said method comprising: 

fabricating said semiconductor device at least through Frup to ]]the thocmal processing 
step using a second fijrth ef-dielectric material having a maximum withstand temperature greater 
than the temperature of the thermal processing ste p, said second dielectric material formed atop, 
an etch $tov layer, and disposed adjacent at least one conductive line of said semiconductor 
device : 

removing at least a portion of said second fe fthep-dielectric materia l down to said etch 
stop laven and 

depositing a layer of said first low e r withstand tompomturo dielectric material in place of 
the removed portion of said second fe rfeeF-dielectric material. 

2. (Cuirently Amended) The method of claim 1 wherein said first lower withstand 
tempomtur e^ielectric material has a lower dielectric constant than said further dielectric 
material. 

3. (Canceled) 
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4. (Curreatly Amended) The method of claim [[3]] 1 wherein said at Iea$t one conductive 
line includes a contact barrier layer, and the thermal processing step is an anneal step of said 
contact bamer layer. 

5. (Canceled) 

6. (Canceled) 

7. (Cutrently Amended) The mefliod of claim [[3]] i fiirflier comprising^ 

planarizing said first soid lower with s tand temperatuTQ dielectric matoial to a top surface 
of said conductive line; and 

depositing a further layer of said first l ower wthotand temperofa M^ielectric material atop 
said layer of said nlanarized first soid lower withgtand tgmp e rntH M vd icl^^c material and atop 
said conductive line. 

8. (Currently Amended) The method of daim [[3]] 1 wherein said step of depositing a layer 
of said firs Llow e r withatond temp e ratun eKlielectric material includes depositing said layer atop 
said conductive line; and said method further includes planarizing said layer of said first j ewep 
withqtand t e mperoturo dielectric material such that a portion thereof remains atop said conductive 
line and serves as an inter-level dielectric layer. 

9. (Currently Amended) A method of incorporating a first d ielectric material into an 
insulator structure that is adjacmt to at l east one conductive line of a s^conductor device, said 
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msulator structure and said at least one c onductive line being fabricated by a process that 
includes at least one thermal processing step at a tezi^erature greater than a maximum withstand 
temperature of said first d idectric materiaU said method comprising: 

fabricating said insulator structure and said at least one conductive line at least through 
[[up to]] the thermal processing step using a second d ielectric material that has a maximum 
withstand temperature greater than the temperature of the thermal processing ste p, said 
fabricating step comprising: 

depositing a first laver of said second dielectric material atop a surface of a 
semiconductor substrate. 

planayy^ fi^ said first laver of said dielectric material to a top surface of another 
conductive line disposed atop said semiconductor substrate. 

depositing another lavcr of said second dielectric material atop said first laver of 
said second dielectric material and atop said anothq- conductive line. 

patterning and etching said another laver of said second dielectric matmal to form 
at least one opening therein, and 

filHn p said opening with at least one conducting material to fonn said at least one 
conductive line: 

removing at least a portion of said second fe fAa^<Kelcctric material; and 
depositing a layer of said first l ower withatond tcmpcroturo dielectric material in place of 
the removed portion of said second fe rth^ielectric material. 

10. (Canceled) 
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1 1 . (Currently Amended) Hie method of daim 9 wherein said fi|3 Llower withstand 
tomp e raturo dielectric material has a lower dielectric constant than said secondL^tf^MF^electric 
matoial. 



12. (Currently Amended) The method of claim 9 wherein said step of fabricating said 
insulator structure and said condiicti ve line includes: depositing a contact barrier layer prior to 
depositing said conductive line, and annealing said contact barrier layer at a temperature greater 
than said maximum withstand temperature of said first lower withotond t^mpemtur e dielectric 
material. 

13. (Currently Amended) The method of claim 9 wherein an etch stop layer is disposed 
beneath said second further dielectric material; and wherein said step of removing at least a 
portion of said s^andj^BFther<lielectric material includes etching down to said etch stop layer. 



14. (Cmrently Amended) The method of claim 9 wherein said step of removi ng at least a 
portion of said se^jd^^aftlieiHJielectric material indudes a timed etdiing step. 



1 S. (Currently Amended) The me&od of claim 9 further comprising: 

planarizing said layer of said fig Llowor withotond tcmporaturo dielectric material to a top 

surface of said conductive lin^ and 

depositing Miothg , a further l ayer of said first l ower withstand tompomtmu dielectric 

material atop said layer of said fitst onothor dielectric material and atop said conductive line. 
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1 6. (Currently Amended) The method of claim 9 wherein said step of depositing a layer of 
said fi ^low e r ninithDtand tomporatanH iielectric material includes depositing said layer atop said 
conductive line; and said m e thod inoludoa p lanarizing said l aver of said fiist ,lowor wthotqnd 
tcmp e ratw e^electric material such that a portion thereof remains atop said conductive line and 
serves as an inter-level dielectric layer, 

1 7. (Withdrawn) A method of fabricating a senxiconductor device, said method comprising: 
forming at least one deep trench within a semiconductor substrate; 

forming a buried plate within a region of said semiconductor substrate that adjoins a 
bottom of said deep trendh; 

forming an insulator film along sidewalls of said deep trench; 
removing an upper region of said .insulator film; 

partly filling said deep trench with doped polysilicon that extmds above a remaining 
portion of said, insulator film, the dopants in the polysilicon diffusing through at least one side of 
said deep tr^ch into an adjoining region of said semiconductor substrate during subsequent 
thennal processing steps to form a buried strap region along said side of said deep trench; 

forming a trench top oxide layer atop said doped polysilicon; 

forming a gate totsulator layer on at least said upper portion of said side of said deep 

trench; 

filling said deep trmdi with, a further polysilicon layer atop said trench top oxide layer; 
patterning and etching said semioonductor substrate to form at least one illation trench 
that adjoins said deep trench; 

filling said isolation trench with an insulator material; 



02 P 1 5 173 US / INTECH 3. Page 6 of 28 Amendment 

PAGE 7/29'R(»fDAT8l2Q(l(»4:22:30PM pasted 



08/82/2005 15:22 9727329218 



SLATER & MATSIL LLP 



PAGE 08/29 



forming a doped region in a top surface of said semiconductor substrate adjacent to said 
gate insulator layer of said deep trench; 

forming a contact region that connects to said further polysilicon layer, 

depositing at least one conducting lay^ atop said contact region to fonn a first conductive 

line; 

depositing a layer of a first dielectric material atop said surface of said semiconductor 
substrate; 

planarizing said first dielectric layer to said top surface of said jBrst conductive line; 

depositing a layer of a fixrther dielectric material atop said first dielectric layer and atop 
said first cotjAxctive line; 

patterning and etching said further dielectric layer and said first dielectric layer to form at 
least one opening therein that includes at least one region that extends down to said doped region 
adjacent to said gate dielectric; 

depositing a contact barrier layer at least at a bottom of said opening; 

annealing said contact barrier layer; 

filling said opening with at least one further conducting layer to form at least one further 
conductive line; 

removing at least an vppet portion of said further dielectric layer to form at least one 
opening adjacent to said further conductive line; and 

depositing a layor of another dielectric material at least in said opening adjacent to said 
bit line, said another dielectric material having a lower dielectric constant than that of said further 
dielectric material. 
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1 8. (Withdrawn) The method of claim 17 wherein said amiealing step is carried out at a 
temperature greater than a maximum withstand temperature of said another dielectric material. 

19. (Withdrawn) The method of claim 17 further comprising: depositing an etch stop layer 
atop said first dielectric layer prior to depositing said layer of a further dielectric material; and 
wherein said step of removing at least an upper portion of said further dielectric material includes 
etching down to said etch stop Jayer. 

20. (Withdrawn) The method of claim 1 7 wherein said step of removing at least an upper 
portion of said further dielectric material includes a timed etching step. 

2 1 . (Withdrawn) The method of claim 1 7 further comprising: 

planaiizing said another dielectric layer to a top sur&ce of said bit line; and 
depositing a further layer of said another dielectric material atop said layer of said another 
dielectric material and atop said further conductive line. 

22. (Withdrawn) Hie method of claim 17 wherein said step of depositing a layer of another 
dielectric material includes depositing said layer of axiottier dielectric material atop said further 
conductive line; and said method further comprises planaridng said another dielectric layer such 
that a portion thereof TCTiains atop said further conductive line and serves as an int^-level 
dielectric layer. 

23. (>^thdrawn) A method of fabricating a semiconductor device, said method com{ni$ing: 
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forming a planar gate oxide layer atop a surface of a semiconductor substrate; 
depositiiig at least one conducting layer atop said gate oxide layen 
patterning and etching said at least one conducting layer to foitn at least two openings 
therein; 

introducing dopants into said substxate through said openings in said at least one 
conducting layer to form at least one source region and at least one drain region; 

depositing a layer of a i5rst dielectric material atop said surface of said semiconductor 
substrate; 

planarizing said first dielectric material to said top sut&ce of said at least one conducting 
layer line; 

depositing a layer of a further dielectric material atc^ said first dielectric lay^ and atop 
said at least one conductive layer; 

patterning and etching said further dielectric layer and said first dielectric layer to fonn at 
least one opening therein that includes at least one region that ejrtends down to at least one of 
said sonrc^e region and said drain region; 

depositing a contact barrio^ layer at least at a bottom of said opening; 

annealing said contact bairi^ lay^, 

filling said opening with at least one furtiier conducting layer; 

removing at least an upper portion of said iurtha dielectric layer to fbnn at least one 
opening adjacent to said furtii^ conducting layer; and 

depositing a layer of another dielectric material at least in said opening adjacent to said 
iurther conductive layer, said another dielectric material having a lower dielectric constant than 
that of said further dielectric material. 
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24. (Withdrawn) The method of claim 23 wherein said annealing step is carried out at a 
temperature greater than a maximum withstand temperature of said another dielectric material. 

25. (Withdrawn) The method of claim 23 ftnther comprising: depositing an etch stop layer 
atop said first dielectric layer prior to depositing said layer of a further dielectric material; and 
wherein said step of removing at least an upper portion of said further dielectric material includes 
etching down to said etch stop layer, 

26. (Withdrawn) TTie metiiod of claim 23 wherein said step of removing at least an jxpp^ 
portion of said further dielectric material includes a timed etching step. 

27. (Withdrawn) The method of claim 23 furtfiar comprising: 

planarizing said another dielectric layer to a top surface of said further conductive layer; 

and 

depositing a fortiier layer of said another ^electric material atop said layer of said another 
dielectric material and atop said further conducting layer. 

28. (Withdrawn) The method of claim 23 wherein said step of depositing a layer of another 
dielectric material includes depositing said layer of another dielectric material atop said flirther 
conducting layer; and said method further comprises planarizing said another dielectric layer 
such that a portion thereof remains atop said further conducting layer and serves as an inter4evel 
dielectric layer. 
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29. (Withdrawn) A method of incorporating a dielectric material into an insulator structure 
of a semiconductor, said insulator structure adjacent to at least on& conductive line, said insulator 
structure and said conductive line being fabricated by a process that includes at least one thermal 
processing stqp at a temperature greater than a maximum withstand temperature of said dielectric 
material, said process comprising the steps of: 

fabricating said insulator structure and said conductive line at least up to the thermal 
processing step using a further dielectric material that has a maximum withstand temperature 
greater than the temperature of the thermal processing step; 

removing at least a portion of said furth^ dielectric material; and 
depositing a layer of said lower withstand temperature dielectric material in place of the 
removed portion of said ftirther dielectric material. 

30. (Withdrawn) The method of claim 29 wherein said fabricating step includes: 
depositing a layer of a first dielectric materia] atop a surface of a semiconductor substrate; 
planarizing said first dielectric material to a top surface of an insulated word line disposed 

atop said semiconductor substrata 

depositing a layer of a further dielectric materia] atop said first dielectric layer and atop 
said insulated word line; 

patterning and etching said further dielectric material and said first dielectric material to 
form at least one opening tfierein; and 

filling said opening with at least one conducting material to fi>rm at least one bit line. 
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3 1 . (Withdrawn) The method of claim 29 wherein said lower withstand temperature 
dielectric material has a lower dielectric constant than said &itfaer dielectric material. 

32. (Withdrawn) The method of claim 29 wh^ein said step of fabricating said insulator 
structure and said bit line includes: depositing a contact barrier layer prior to depositing said 
conductive line, and annealing said contact barrier layer at a temperature greats than said 
maj^imum withstand temperature of said lower withstand temperature dielectric material. 

33. (Withdrawn) The method of claim 29 wherein an etch stop layer is disposed beneath said 
furdicT dielectric material; and wherein said step of removing at least a portion of said further 
dielectric material includes etching down to said etch stop layer. 

34. (Withdrawn) The method of claim 29 whcrem said step of removing at least a portion of 
said further dielectric material includes a timed etching step. 

35. (Withdrawn) The method of claim 29 further comprising: 

planarizing said layer of said lower withstand temperature dielectric material to a top 
surface of said bit line; and 

dqjositing a further layer of said lower withstand temperature dielectric material atop said 
lay^ of said another dielectric material and atop said conductive line. 

36. (Withdrawn) The method of claim 29 wherein said step of depositing a layer of said 
lower withstand temperature dielectric material includes depositing said layer atop said 
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conductive line; and said process includes planarizing layer of said lower withstand temperature 
dielectric materia], such that a portion thereof ronains atop said conductive line and serves as an 
inter-level dielectric layer. 

37. (Withdrawn) A method of febricating a semiconductor device comprising the steps of: 

forming at least one deep trench within a semiconductor substrate; 

forming a buried plate within a region of said semiconductor substrate that adjoins a 
bottom of said deep trench; 

forming an insulator film along sidewalls of said deep trench; 

removing an upper region of said insulator film; 

partly filling said deep trench with doped polysilicon that extends above a remaining 
portion of said insulator film, the dopants in the polysilicon diffusing through at least one side of 
said deep trench into an adjoining region of said soniconductor substrate during subsequent 
thermal processing steps to fbmi a buried strap region along said side of said deep trench; 

forming a trench top oxide layer atop said doped polysilicon; 

forming a gate insulator layer on at least said upper portion of said side of said deep 

trench; 

filling said deep trench with a further polysilicon lay^ atop said trench top oxide lay^ 
patterning and etching said semiconductor substrate to form at least one isolation trench 

that adjoins said deqp trench; 

filling said isolation trench with an insulator material; 

forming a doped region in a top sur&oe of said semiconductor substmte adjacent to said gate 

insulator layer of said deep trench; 
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fonning a oontact region that connects to said flirtibier polysilicon layer, 

depositmg at least one conducting layer atop said contact region to fonn a first conductive 

line; 

depositing a layer of a first dielecbic material atop said surface of said semiconductor 
substrate; 

planarizing said first dielectric layer to said top surface of said first conductive line; 

depositing a layer of a further dielectric material atop said first dielectric layer and atop 
said insulated word line; 

patterning and etching said further dielectric layer and said first dielectric layer to fonn at 
least one opening therein that includes at least one region that extends down to said doped region 
adjacent to said gate dielectric; 

dqpositing a contact barrier layer at least at a bottom of said opening; 

annealing said contact bairier layer, 

filling said opening with at least one further conducting layer to form at least one further 
conductive line; 

removing at least an upper portion of said iurdier dielectric layer to form at least one 
opening adjacent to said bit line; and 

dq)Ositing a layer of another dielectric material at least in said opening adjacent to said 
bit linCy said anoth^ dielectric material having a lower dielectric constant than that of said further 
dielectric material. 

38. (Withdrawn) The method of claim 37 wherein said annealing step is canied out at a 
temperature greater than a maximum wiAstand temperature of said another dielectric material. 
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39. (Withdrawn) Themefliodofclaim37ftirthCTCcmTprism depositing an etch stop layer 
atop said fim dielectric layer prior to depositing said layer of a further dielectric material; and 
wherein said step of removing at least an upper portion of said ftirther dielectric material includes 
etdbdng down to said etch stop layer. 

40. (Withdrawn) The method of claim 37 wherein said step of removing at least an upper 
portion of said further dielectric material includes a timed etching step. 

41. (Withdrawn) The method of claim 37 further comjmsing: 

planarizing said anodier dielectric layer to a top surface of said further conductive line; 

and 

depositing a iiirther lay^ of said another dielectric material atop said lay^ of said another 
dielectric material and atop saj d further conductive line. 

42. (Withdrawn) The method of claim 37 said step of depositing a layer of another dielectric 
material includes depositing said layer of another dielectric material atop said further conductive 
line; and said process further comprises planarizing said another dielectric layer such that a 
portion thereof remains atop said further conductive line and serves as an inter-level dielectric 
layer. 

43. (Withdrawn) A method of fabricating a semiconductor device comprising: 
forming a planar gate oxide layer atop a surface of a semiconductor substmte; 
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depositing at least one conducting layer atop $ajd gate oxide layer, 
patterning and etching said at least one conducting layer to fotm at least two openings 
therein; 

introducing dopants into said substrate through said openings in said at least one 
conducting layer to form at least one source region and at least one drain region; 

depositing a layer of a first dielectric material atop said sur&ce of said semiconductor 
substrate; 

planarizing said first dielectric lay^ to said top surface of said conducting layer; 
depositing a layer of a further dielectric material atop said first dielectric layer and atop 
sai d conducting layer; 

patterning and etching said fiirther dielectric layer and said fffst dielectric layer to form at 
least one opening therein that includes at least one region that extends down to said source aud 
drain re^ons; 

depositing a contact barrier layer at least at a bottom of said opening; 
annealing said contact barrier layeir; 

filling said opening with at least one further conducting layer; 

removing at least an upper portion of said further dielectric layer to form at least one 
opening adjacent to said fui&er conducting layer, and 

depositing a layer of another dielectric matmal at least in said opening adjacent to said 
further conductive layer, said another dielectric material having a lower dielectric constant than 
that of said further dielectric material. 
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44. (Withdrawn) The method of claim 43 wherein said amealing step is carried out at a 
temperature greater than a maximum withstand temperature of said another dieleetiic material. 

45. (Withdrawn) The method of claim 43 further comprising: depositing an etch stop layer 
atop said first dielectric layer prior to depositing said layer of a farther dielectric matenal; and 
wherein said stq> of removing at least an upper portion of said further dielectric material includes 
etching down to said etch stop layer, 

46. (Withdrawn) The method of claim 43 wherein said step of removing at least an upper 
portion of said further dielectric materia] incl\ides a timed etching step. 

47. (Withdrawn) The m^hod of claim 43 further comprising: 

planarizing said anoth^ dielectric layi^ to a top surface of said furrier conductive layer; 

and 

depositing a further layer of said another dielectric material atop said layer of said another 
dielectric material and atop said further conducting layer, 

48. (Withdrawn) The method of claim 43 wherein said step of depositing a layer of another 
dielectric material includes dq)ositing said layer of another dielectric malarial atop said further 
conducting layer; and said process furdier comprises planarizing said another dielectric layer 
such that a portion thereof remains atop said fiuiher conducting layer and serves as an inter-level 
dielectric layer. 
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49. (Withdrawn) A semiconductor device comi^sing: 

at least one deep trench fbmied within a semiconductor substrate; 

a buried plate formed witihin a region of said semiconductor substrate and adjoining a 
bottom of said deep trench; 

an insulator film formed along a lower portion of sidewalls of said deep trmch; 

doped polysilicon partly filling said deep trench and extending above said insulator film; 

a buried strap region disposed along at least one side of said deep trench and adjoining 
said doped polysilicon; 

a trench top oxide layer disposed atop said doped polysilicon; 

a gate insulator layer formed on at least said upper portion of said side of said deep 

trend).; 

a further polysih'con layer disposed atop said trench top oxide layer and filling said deep 
treadh with; 

at least one isolation trench formed in said semiconductor substrate and adjoining said 
deep trench; 

said isolation trench being filled with an insulator material; 

a doped region formed in a top surface of said semiconductor substrate adjacent to said 
gate insulator layer of said deep trench ; 

a first conductive line disposed atop and connecting to said further polysilicon layer, said 
first conductive line being fonned of at least one conducting layer; 

a first dielectric layer extending fi*om said surface of said semiconductor substrate to said 
top surface of said first conductive line; 
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a further dielectric layer disposed atop said first dielectric layer and atop said fast 
conductive line and having at least one opening therein that includes at least one region that 
e^^tends down to said doped region adjacent to said gate dielectric; 

an annealed contact barrier layer fonned at least at a bottom of said opening; and 

at least one conducting material filling a reminder of said opening to form at least one 
further conductive line; 

at least an upper portion of said further dielectric layer being a material having a lower 
dielectric constant than that of a remaining portion of said furtho- dielectric layer and having 
maximum withstand temperature lower than a temperature at which said contact barrio layer is 
annealed. 

50. (Withdrawn) The semiconductor device of claim 49 wherein said upper portion of said 
further dielectric layer is disposed atop said farther conductive line and serves as an inter-level 
dielectric layer. 

5h (Withdrawn) A semiconductor device comprising: 

a planar gate oxide layer disposed atop a surface of a semiconductor substrate; 
at least one conducting layer formed atop said gate oxide layer and having at least two openings 
therein; 

at least one source region and at least one drain region disposed in said substrate beneath 
said openings in said at least one conducting layer, 

a first didectric layer extending from said surface of said semiconductor substrate to said 
top surface of said at least one conducting lay^. 
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a fixrther dielectric layer disposed atop said first dielectric layer and atop said at least one 
conducting layer and having at least one opening therein that includes at least one region that 
extends down to at least one of said sotirce region and said drain region; 

an annealed contact barrier layer formed at least at a bottom of said opening; and 

at least one further conducting layer filling a reminder of said opening; 

at least an upper portion of said further dielectric layer bdng a matmal having a lower 
dielectric constant than that of a remaining portion of said fiirther dielectric layer and having 
maximim withstand temperature lower than a temperature at which said contact barrier layer is 
annealed. 

52. (Withdrawn) The semiconductor device of claim 51 wherein said upper portion of said 
further dielectric layer is disposed atop said further conducting layer and serves as an inter-level 
dielectric layer. 

53. (New) A method of incorporating first dielectric material into an insulator structure that 
is adjacent to at least one conductive line of a s^iconductor device^ said insulator structure and 
said at least one conductive line being fabricated by a process that includes at least one thermal 
pn>ce$$ing step at a temperature greater than a maximum withstand temperature of said first 
dielectric material, said method comprising: 

fabricating said insulator structure and said at least one conductive line at least throusih 
the thermal processing step using a second dielectric material that has a maximum withstand 
tenq>erature greater than the temperature of the thermal processing st^, said second dielectric 
material formed atop an etch stop layer, . 
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removing at least a portion of said second dielectric material down to said etch stop l^er; 

and 

depositing a layer of said first dielectric material in place of the removed portion of said 
second dielectric material. 

54. (New) The method of claim 53 wherein said first dielectric material has a lower 
dielectric constant than said second dielectric material. 

55. (New) The method of claim S3 wherein said step of fehricating said insulator structure 
and said conductive line includes: depositing a contact baixicr layer prior to depositing said 
conductive line, and annealif^ said contact barrier layer at a temperature greater than said 
maximum withstand temperature of said first dielectric materiaL 

56. (New) The method of claim 53 further comprising: 

planarizing said layer of said first dielectric material to a top surface of said conductive 
line; and 

depositing another layer of said fu-st dielectric material atop said layer of said first 
dielectric material and atop said conductive line. 

57. (New) The method of claim 53 wherein said step of depositing a layer of said first 
dielectric material includes depositing said layer atop said conductive line; and planarizing said 
layer of said first dielectric material such that a portion thereof remains atop said conductive line 
and serves as an mter-level dielectric layer* 
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58. (Nefw) A method of incoiporating first dielectric material into an insulator structure that 
is adjacent at least one conductive line of a semiconductor devjce» said insulator structure and 
said at least one conductive line being fabricated by a process that includes at least one thermal 
processing step at a temperature greater than a maximum withstand temperature of said first 
dielectric material, said method comprising: 

fabricating said insulator structure and said at least one conductive line at least through 
the thermal processing step using a second dielectric material that has a maximum withstand 
t^perature greater than the temperature of the tfiermal processing step^ said fabricating step 
comprising dq>ositing a contact barrier layer prior to forming said at least one conductive line, 
and axmealing said contact barrier layer at a temp^ture greater than said maximum withstand 
temperature of said first dielectric material; 

removing at least a portion of said second dielectric material; and 
depositing a layer of said first dielectric material in place of the removed portion of said 
dielectric material. 

59, (New) A method of incorporating first dielectric material into an insulator structure that 
is adjacent to at least one conductive line of a semiconductor device, said insulator structure and 
said at least one conductive line being fabricated by a process fliat includes at least one themial 
processing step at a temp^-ature greater than a maximum withstand temperature of said first 
dielectric material, said mettiod comprising: 

fabricating said insulator stmctuie and said at least one conductive line at least tfarougih 
the thennal processing step using a second dielectric material dial has a maximum withstand 
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tempeiatuFe greater than the temperature of the thermal processing step; 
removing at least a portion of said second dielectric material; 

depositing a layer of said first dielectric inateii?il in place of the removed portion of said 
second dielectric material; 

planarizing said layer of said first dielectric material to a top surfece of said conductive 

line; and 

depositing another layer of said first dielectric material atop said layer of said first 
dielectric material and atop said conductive line. 

60. (New) A method of incorporating a first dielectric material into a semiconductor device, 
said semiconductor device being fabricated by a process that includes at least one thermal 
processing step at a temperature greater than a maximum withstand temperature of said first 
dielectric material, said method comprising: 

fabricating said sOTiiconductor device at least through the thermal processing step using a 
second dielectric material having a maximum withstand tanperature greater than the temperature 
of the theraial processing step, said second dielectric material formed atop an etch stop layer; 

removing at least a portion of second dielectric material down to said etch stop layer, and 
dq>ositing a IcQ^er of said first dielectric material in place of the removed portion of said 
second dielectric material. 

61. (New) The method of claim 60 wherein first dielectric material has a lower dielectric 
constant than said Anther dielectric material. 
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62. (New) The method of claim 53 wherein said at least one conductive line includes a 
contact barrier layer, and the thermal processing step is an anneal step of said contact barrier 
layer. 

63. (New) A method of incorporating a first dielectric material into a layer of an electronic 
structure that includes to at least one conductive line of a semiconductor device, said layer of 
electronic structure and said at least one conductive line being fabricated by a process that 
includes at least one tlwainal processing step at a temperature greater than a maximum withstand 
ten^)erature of said first dielectric material, said method comprising: 

fabricating said lay^ of electronic structure and said at least one conductive line at least 
through the (hernial processing step, said layer comprising a second dielectric material lying 
adjacent said at least one conductive line and said second dielectric material having a maximum 
withstand temperature greater than the temperature of the thermal processing step; 

removing at least a portion of said second dielectric material from said layer, and 
depositing a layer of said first dielectric material in place of the removed portion of said second 
dielectric material. 

64. (New) The method of claim 63 wherein said first dielectric material has a lower 
dielectric constant than said second dielectric material. 

65. (New) The method of claim 63 wherein said step of fabricating said insulator structure 
and said conductive line includes: depositing a contact barrier layer prior to depositing said 
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conductive line, and annealing said contact banier layer at a tanperature greater than said 
maximum withstand temperature of said first dielectric material. 

66* (New) Tbfi method of claim 63 wherein said step of removing at least a portion of said 
second dielectric material includes a timed etching step. 

67. (New) The m^hod of claim 63 further comprising: 

planari?ing said layer of said first dielectric material to a top surfece of said conductive 
line; and 

depositing another layer of said first dielectric material atop said layer of said first 
dielectric material and atop said conductive line. 

68. (New) The method of claim 63 wherein said stqp of depositing a layer of said fibrst 
dielectric material includes depositing said layer atop said conductive line; and planarizing said 
layer of said first dielectric mat^ial such tiiat a portion thereof remains atop said conductive line 
and serves as an inter-level dielectric layer. 
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REMARKS 

Claims 1, 2, 4, 7-9, 1 M6, and 53-68 are pending in this application. Claims 3, 5, 6, and 
10 are canceled and claims 17-52 have been withdrawn from consideration herein. Claims 1, 2, 
4, 7-9,and ll-iehave been amended and claims 53-68 have been added herein. In view of these 
amendments and ranarks. Applicant respectfully requests reconsideration of the claims. 

The drawings were objected to for an improper FIG. designation. The drawings have 
been corrected- Replacement drawings are included herewith. 

Claims 1-3, 5-7, 9-1 1 , and 13-15 were objected to because of infomalities. However, 
these claims have been amended such that this rejection is now moot- 
In addition, claims 5, 10, and 13 were objected to as being dependent on a rejected claim. 
However, as discussed in detail below, the subject matter of claims 5, 10, 12, 13, and 15 is now 
provided in independent fomiat. It is also noted that claims 12 and 15 were not rejected, nor 
were they allowed or indicated as allowable. They were, however* objected to. Therefore, 
applicant has treated them the same as claims 5, 1 0, and 13, that is, allowable if in independent 
fomi. 

Qaims 1-4, 6-9, 11, 14, and 16 were rejected over U.S. Patent Application No. 
2002/0102843 to Seta, etatvaider 35 U.S.C. 102(b) as being anticipated, or under 35 U-S-C- 
103(a) as being obvious. 

More specifically, dependent claim 5 (indicated as allowable if rewritten in independent 
form) has been canceled and its limitations and the limitation of intervening claim 3 included in 
independent claim h Therefore, claim 1 is now allowable- Dependent claims 4, 7, and 8 have 
all been amended such that they depend from claim 1, as does claim 2, Hierefore, claims 2, 4, % 
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and 8 are also allowable not only for flieir own limitations, but also ft?r depending from a claim 
deemed allowable. 

Similarly, dependent claim 10 (indicated allowable) has been canceled and its limitations 
included in independent claim 9. Therefore, claim 9 is allowable. Dependent claims 1 1 -16 all 
dep^d fix)m independent claim 9 and are therefore also allowable. 

Objected to (and indicated allowable) claim 13 has also been canceled and its limitations 
included in new independent claim 53. In addition, new claims 54-57 all depend from allowable 
claim 53 and are therefore believed allowable not only for fheir own limitations, but also for 
dep»ding from a claim deemed allowable. 

As mentioned above^ depend«t claims 12 and IS were not rejected, but were objected to 
(presximably for informalities). They were not, however, objected to for being dependent on 
rejected parent claim 9. Howev^, as dependmt claims, these claims have also been canceled and 
rewritten as new independent claims 58 and 58 respectively and are believed to be allowable. 

New independent claim 60 is substantially the same as amended claim 1, and includes the 
limitations of allowed claim 5, couching an etch stop layer but does not include the limitations 
of intervening claim 3. However, it is believed that this new claim 60 is clearly patentable over 
the Seta, et al reference, as Seta, et al does not include the etch stop layer. Further, new 
depmdent claims 61 and 62 are also believed allowable, not only for tiheir own limitations, but 
also for depending from a claim deemed allowable. 

New independent claim 63 has some similarity as the original claim 9, excqpt it does not 
include the objected to language of the original claim 9. Further, new independent claim 63 
clarifies that both the "at least one conductive Hne^ and the dielectric material lie in the same 
l^er unlike the Seta, et al reference, wherein the low-k or first dielectric lies above the 
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conductive lines. New dependent claims 64-66 all depend fix>m new independent claim 63 and 
are also believed allowable. 

In view of fhe above. Applicant respectfully submits that the application is in condition 
for all owance and requests that the Examiner pass the case to issuance. If the Examiner should 
have any questions^ Applicant requests that the Examiner contact Applicant's attorney at 
972-732-1001 so that such issues maybe resolved as expeditiously as possible. No fee is 
believed due in connection with this filing. However, should one be deemed due, the 
Commission^' is hereby authorized to charge the appropriate fees to Deposit Account No. 
504065, 



Respectfully submitted. 



Date / / / James C. Kesterson 

i/ Attorney for Applicant 
Reg. No, 25,882 

Slater & Matsil, L.L.P. 
17950 PresJton Rd., Suite 1000 
Dallas, Texas 75252-5793 
Tel. 972-732-1001 
Fax: 972-732-9218 
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